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LINE BORING MACHINE the need to constantly adjust the downward clamp to be 

greater than a upward drill force and the additional parts to 
CROSS-REFERENCE TO RELATED support the dual system. 



APPLICATIONS 

Not Applicable 



BRIEF SUMMARY OF THE INVENTION 



In an embodiment of the present invention, a line boring 

STATEMENT RE: FEDERALLY SPONSORED machine is provided for the purpose of boring holes in a 

RESEARCH/DEVELOPMENT bottom surface of a work piece. The line boring machine 

io may comprise a bed, drill, clamp, drill linkage system, 

Not Applicable clamp linkage system and a lever. The mechanical relation- 
ship between the lever, drill linkage system and clamp 

BACKGROUND OF THE INVENTION linkage system enables the clamp linkage system to advan- 
tageously produce a self-adjusting downward clamp force 

This invention relates generally to line boring machines 15 J*? ? e work ^ is f™?* ^f** 3 ? « ^ ard 

which bore holes in a work piece from a side of the work force exerted by ^ dri11 throu * h the dnI1 hnka 8 e 

piece resting on a bed, and more particularly, to machines sy ^f m '« « , T , 4t _ 

which have a lever mechanically attached to both a clamp . ?* ™ eive *? WOrk P ,ece ' * *« "W^** 

and a drill so as to advantageously produce a self-adjusting b ^ k s ??? e f ? 6 W °f "RfJ* °? a 2 ^ 

downward clamp force on me work piece which is always 20 be d 7° s ^ bel ™ the ^ ^ * 

— «t«_ t . ari i -,i x- ^ ' vertically traverseable thereunder. The drill may have a drill 

greater than an upward drill force. ... ,. / . „ . . . ,. . . ' . . 

_ _ . . , , , , . _ , . bit which rotates about its longitudinal axis. The longitudinal 

In manufactunng a block of metal or a piece of wood is axis of ^ ^ bh be aH ^ verticall ^ ^ 

formed into a useful shape. For example, in a wood cabinet have an ition md a down hion ^ ^ ^ £ 

with adjustable ishe ves^he same may have side panels with 2J ^ the m the ^ ^ holes ^ me bottom 

a series of bored holes. The holes are used to insert pins such surface of worfc iece ^ cl be disposed above ^ 

that the shelf may rest hereon to make a she f height bed ^ be vertjcall toversabte thereabove. The clamp 

adjustable. To this end, the bored holes are coinmonly dnlled fixes me atial rdationshjp between me workpi ece and the 

out When the holes are drilled from above, wood chips bed after ^ bed receives the work iece ^ d 

tends to clog up the holes. Typically, a drill bit has flutes to 3Q haye m hion ^ g down iUon Wbfin ^ d ig 

allow the chips to exit the holes. Nonetheless, the chips rest - m ^ ^ itj ^ WOfk iece ^ be moved w ^ 

on a top surface of the side panels. In this regard^ the chips t tQ ^ bed ^ ]eyer define a ^j, ■ d 

may re-enter the hole and/or may visually block the hole pivot and pedal portion. The levermay be rotatable about the 

from an operator of the drill. As such, the operator must d {yQt The clamp pivot may be vertically traversable 

frequently clear off the chips ; from ^the side panels pnor to 3J ^ ig int d between the ^ ivot and me ^ 

continuing the process of drilling To alleviate the problem po ri on . The drill linkage system may be attached to theS, 

of continua ly clearing out the holes, the holes would be ^ the d linka ^em may be attached to the clamp, 

automatically cleared out if the holes were dnl ed from a m ^ ]ever a , ^ ^ ivQt be attached t0 

bottom side of the side panel because gravity would clear the ^ ^ link and ^ ]ever at ±Q . . t 

holes through gravitational forces. ^ be attached tQ the damp ]inkage system 

Currently, machines exist where the work piece rests on The bed may define a work pattern. The work pattern may 

a bed, and drills are located below the work piece and bed be at one through-hole. In this regard, the drill may pass 

and traverse upwardly to make holes in the side panels. In through the work pattern such that the holes may be bored/ 

this regard, the wood chips are cleared from the holes drilled in the work piece. 

through gravitational forces. These machines typically have 45 The drill pivot defines an up position and a down position, 

a push down clamp which applies a downward clamp force The drill pivot may be biased to the down position such as 

to the work piece such that the work piece does not lose through a weight of the drill and/or a spring. The clamp pivot 

stability in relation to a bed when the work piece is being defines ^ up pos ition and a down position. The clamp pivot 

drilled from its underside. In these machines, the power may be b j ased t0 me up position such as through a spring, 

which traverses the drill between an up position and a down 50 The drill pivot may be downwardly biased to a greater extent 

position is independent from the power which provides the than the amount the clamp pivot is upwardly biased, 

downward clamp force exerted by the clamp. ln ^ aspect of me present ^^0^ ^ damp i^gg 

This dual system of power transmission is inefficient system may be at least one pull cable attached to the clamp 

because it requires constant adjustment and more parts. In and the lever. 

particular, an upward drill force is exerted on the work piece 55 ] n another aspect of the present invention, the clamp 

by the drills and is a function of the number of drills. If a linkage system may comprise at least one minor L-link 

plurality of drills were to simultaneously drill holes from the attached to the clamp, and at least one major L-link attached 

underside of the side panel then the drill upward force may to the minor L-link and lever. The minor L-link(s) defines a 

be greater than the downward clamp force because of the fixed pivot, first leg and second leg. The first Ieg(s) of the 

dual system. This situation would cause the work piece to lift 60 minor L-link may be attached to the clamp. The first and 

off the bed and become unstable thereby the holes may not second legs may be pivotable about the fixed pivot of the 

be properly positioned. In response, the operator must minor L-link. At least one first elongate bar may be rotatably 

continually adjust (i.e., increase or decrease) the downward attached to the minor L-link(s) second leg(s). The major 

clamp force when the number of drills are changed or when L-link(s) defines a fixed pivot, first leg and second leg. The 

the upward drill force changes. 65 seC ond leg(s) of the major L-links may be rotatably attached 

Accordingly, there is a need in the art for an improved to the first elongate bar. The first and second legs of the 

apparatus to alleviate the problems of the prior art such as major L-link may be pivotable about the fixed pivot of the 
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major L-link. At least one second elongate bar may be 
rotatably attached to the major L-link first leg(s) and the 
lever at the clamp pivot. 

In another aspect of the present invention, the clamp 
linkage system may comprise at least one C-link attached to 
the clamp and the lever. The C-link may define a base, first 
leg and second leg. The base may define a fixed pivot. The 
base, first leg and second leg may be pivotable about the 
fixed pivot. The second leg may be attached to the clamp. An 
elongate bar may be rotatably attached to the first leg of the 
C-link and the lever. 

In another aspect of the present invention, the line boring 
machine may further comprise a pressure applicator con- 
tactable to the pedal portion. The pedal portion defines an up 
position and a down position. The pressure applicator may 
be operative to traverse the pedal portion between the up and 
down position. The pressure applicator may be selected from 
the group consisting of solenoid, pneumatic cylinder, and 
hydraulic cylinder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An illustrative and presently preferred embodiment of the 
invention as shown in the accompanying drawings and 
which: 

FIG. 1 is a front view of a prior art line boring machine 
having a first system for applying a downward clamp force 
to stabilize a work piece and a separate second system for 
vertically traversing the drill; 

FIG. 2 illustrates a line boring machine having a single 
lever for applying a clamp downward force to a work piece 
and vertically traversing a drill, and a drill linkage system 
having at least one pull cable; 

FIG. 3 illustrates the line boring machine having a single 
lever for applying the clamp downward force to the work 
piece and vertically traversing the drill, and the drill linkage 
system having a series of minor and major L-links; and 

FIG. 4 illustrates the line boring machine having a single 
lever for applying the clamp downward force to the work 
piece and vertically traversing the drill, and the drill linkage 
system having a C-link; and 

FIG. 5 illustrates a top view of bed having a series of 
holes. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIGS. 1-4 are for the purposes of illustrating the preferred 
embodiments of the present invention and not for the 
purposes of limiting the same. FIG. 1 illustrates a prior art 
line boring machine 10. In particular, the prior art line boring 
machine 10 comprises a push down clamp 12, bed 14, work 
piece 16 and drill 18. The push down clamp 12 is powered 
through a motor 20a located above the bed 14. The drills 18 
located below the bed 14 of the up-drill 10 are vertically 
traversed through a motor 20b located below the bed 14. In 
this regard, the pressure applied to the work piece 16 by the 
push down clamp 12 is independent of the force applied to 
the work piece 16 by the drills 18 from below the bed 14. As 
such, the downward clamp force exerted on the work piece 
16 by the clamp 12 must be manually adjusted as a function 
of the work to be done on the work piece 16 from the 
underside of the work piece 16. For example, the upward 
drill force exerted on the work piece 16 from the drills 18 is 
a function of the number of drills 18. As such, if the number 
of drills 18 are increased then the downward clamp force 
must accordingly be increased. To achieve a downward 
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clamp force exerted by the clamp greater than an upward 
drill force exerted by the drills 18, an operator must set the 
machine up by trial and error for such a condition which is 
time consuming. 

5 An embodiment of the present invention which alleviates 
the problems associated with the prior art line boring 
machine 10 is shown in FIG. 2. FIG. 2 illustrates a line 
boring machine 50 having a single lever for applying a 
downward clamp force on a work piece 52 and traversing a 

to drill 54 in a vertical direction. In particular, the line boring 
machine 50 may comprise a bed 56, the drill 54, a clamp 58, 
a drill linkage system 60, a clamp linkage system 62 and a 
lever 64. The mechanical relationship between the lever 64, 
drill linkage system 60 and clamp linkage system 62 enables 

15 the clamp linkage system 62 to advantageously produce a 
self-adjusting downward clamp force onto the work piece 52 
which is always greater than an upward drill force exerted by 
the drill 54 through the drill linkage system 60. In other 
words, the downward clamp force increases proportionally 

20 compared to the upward drill force. Additionally, the down- 
ward clamp force is self adjusting in relation to the upward 
drill force in that the user does not need to mechanically 
adjust the line boring machine to increase the downward 
clamp force when the upward drill force is increased. 

25 The lever being attached to the clamp linkage system and 
the drill linkage system as described in this specification has 
at least three distinct advantages. First, the downward clamp 
force is always greater compared to the upward drill force. 
Second, the downward clamp force is self adjusting in 

30 relation to the upward drill force. In particular, the user does 
not need to adjust the mechanical parts of the line boring 
machine such that the downward clamp force is greater than 
the upward drill force. Third, the downward clamp force 
may be adjusted to be a certain degree or amount of force 

35 greater than the upward drill force by changing a ratio of the 
distance between (1 ) a drill pivot to a clamp pivot and (2) a 
clamp pivot to a pedal portion. The force relationship 
between the downward clamp force and the upward drill 
force will be discussed in relation to preferred embodiments 

40 of the line boring machine. 

The bed 56 defines opposed top and bottom surfaces 66, 
68. The top surface 66 may be substantially flat to receive 
the work piece 52 such that the work piece 52 does not 
wobble when (1) the work piece 52 is secured to the bed 56 

45 by the clamp 58 and (2) worked on by the drill 54. The bed 
56 may be sufficiently rigid such that the drill 54 may 
accurately work the work piece 52. In other words, the 
forces acting on the work piece 52 from the components of 
the line boring machine 50 such as the drill 54 and the clamp 

50 58 does not bend and twist or otherwise deform the bed 56 
when the work piece 52 is secured to the bed 56 by the clamp 
58 and worked on by the drill 54. By way of example and 
not limitation, the bed 56 may be manufactured from mate- 
rials such as steel, wood and plastic. 

55 The bed 56 may have a work pattern. The work pattern 
may be at least one through hole wherein the through hole 
extends from the top surface 66 of the bed 56 to the opposed 
bottom surface 68 of the bed 56. By way of example and not 
limitation, the through holes may have shapes such as 

60 circular holes, oval holes, curved slots and straight slots. The 
work pattern may be determined by the type of work to be 
done on the work piece. For example, the work piece 52 may 
be a sheet of particle board used in an adjustable shelf 
cabinet. In this regard, the particle board may have a series 

65 of bored holes such that a cabinet owner may place pins in 
respective holes to locate the various shelves in the adjust- 
able shelf cabinet. As such, the work pattern of the bed 56 
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may be configured as a series of holes to allow the drill (s) and (2) the pedal portion 76 to the clamp pivot 74 are equal. 

54 to have its drill bit(s) proceed through the series of holes These two distances may be altered such that the difference 

and form the series of bored holes in the particle board (see in downward clamp force and upward drill force may be 

FIG. 5). The work pattern (e.g., through holes) of the bed 56 increased or decreased. For example, the difference is 

may provide access to the areas of the particle board which 5 decreased as the distance between the clamp pivot and pedal 

require the bored holes. portion is increased. 

The bed 56 may be removably attachable to the line ™ , , „ . , , 

boring machine 50 In this regard, the bed 56 having a , T*» £mp linkage system 62 may be attached to the 

particular work pattern may be switched out with a different <; lam P 58 and th * lever 64 at a clam P P 1V0t 74 ' and the dnl1 

bed 56 having a different work pattern. 10 linka 8 e s y stem 60 ma y be attached to the drill 54 and the 

The drill 54 may be disposed below the bed 56. The drill lever 64 at *® P ivot 72 ' ^ linka S e s y stems be 

54 may be vertically traversable between a down position operative to transmit forces between the lever 64 and 

andanupposition.Inthedownposition,thedrill54maynot respective clamp 58 and drill 54. The force transmission 

protrude through the top surface 66 of the bed 56, and in the rati0 ^ be one or more Wlth respect to the force onginat- 

up position, the drill 54 may protrude through the top surface 15 ,n S the lever 64 t0 *" force transmitted to respective 

66 of the bed 56. The amount of protrusion may be adjust- clam P 58and dri11 54 - For an exam P le of a one to one forc e 

able. As the drill 54 moves from the down position to the up transmission ratio the lever 64 may exert two pounds of 

position so as to bore holes in the work piece 52, the drill 54 force * rou * me clam P ,inka & e s y stem 62 and me clam P 58 

exerts an upward drill force on the work piece 52, and the ma y exert two P ounds of clam P downward forc e in the 

work piece 52 exerts an equivalent reactionary downward 20 a Sgregate onto the work piece 52. For an example of a one 

force on the drill 54 to two force transmission ratio, the lever 64 may exert one 

Generally, the drill 54 may be replaced with any type of P ound of force me clam P linka 8 e s y stem 62 ^ 
device which may work the work piece 52. By way of clam P 58 ma y exert ^ P ounds of clam P downward f ° rce 

example and not limitation, the drill 54 may be replaced with in me a 8gregate onto the work piece 52. By way of example 

a router, etcher, or pin. There may be a plurality of drills 54 25 not Nation, tbe clam P ™ d ^ hnka 8 e systems 60, 62 

or in the alternative, a plurality of routers, etchers, or pins. be a combination of at least one elongate bar 78 (see 

For example, as shown in FIG. 2, two drills are shown The FIGS " «>■ L ' lmk 80 < see FIG ' 3 >> C " link 82 < see FIG - 4 )' 

plurality of routers, etchers or drills may be selectively P ulJe y s (** shown > and/or P uU cables 84 ( see FIG - 2 )> as 

configured below the bed 56 to match a selective work dlsc ussed further below. 

pattern of the bed 56. The selective configuration of the drills 30 Referring now to FIGS. 2-4, the drill linkage system 60 

54 may be in static relationship with respect to the other n^y be an elongate bar 78a which may rotatably attached to 

drills 54 or in dynamic relationship such as through a the drill 54 and to the lever 64. As stated above, the drill 

mechanically or computer controlled set of drills 54. Addi- P ivot 72 mav be biased to be in the down position. In this 

tionally, as stated above, the drill 54 exerts an upward force regard, a weight of the drill 54 or a spring may be operative 

on the work piece 52. This upward force will be referred to 35 to bias me drul pivot 72 of the lever 64 to be in the down 

as the drill upward force. As stated above, there may be a position. As stated above, the clamp pivot 74 may be biased 

plurality of drills 54. As such, the aggregate drill upward to °e in the up position. In this regard, a spring such as a 

force is proportional to the number of drills 54. torsion spring or compression spring placed within the 

The clamp 58 is disposed above the bed 56. The clamp 58 clamp linkage system 62 or a compression spring placed 

may be vertically traversable between a down position and 40 underneath the lever 64 at the clamp pivot 74 may be 

an up position. The clamp 58 may be biased to the up operative to bias the clamp pivot 74 of the lever 64 to be in 

position. When the clamp 58 is in the down position, the the up position. 

clamp 58 may secure the work piece 52 to the bed 56. The The following is a discussion of the use of the line boring 

force of the clamp 58 which secures the work piece 52 to the machine 50 and the forces generated by the lever 64 and 

bed 56 will be referred to as the clamp downward force. The 45 transmitted to respective drill 54 and clamp 58. In use, 

clamp 58 is operative to always apply a greater aggregate pressure may be applied to the pedal portion 76 of the lever 

clamp downward force on the work piece 52 compared to 64 with a pressure applicator 86. The pressure applicator 

the aggregate drill upward force because of the mechanical may be a user, hydraulic cylinder, pneumatic cylinder, 

relationship between the clamp linkage system, drill linkage and/or solenoid. The pressure applicator 86 may be manu- 

system and lever. 50 ally controlled by the user or automatically controlled by 

The clamp 58 may have a bottom surface 70 which electronics. In response to the pressure applied to the pedal 

applies the clamp downward force onto the work piece 52. portion 76, the clamp pivot 74 would start to traverse in the 

There may be a plurality of clamps 58. The bottom surface down direction and overcome the up position bias of the 

70 of the clamp 58 may be flat or have ridges to provide clamp pivot 74. Additionally, there would be an upward 

horizontal friction to the work piece 52 so as to stabilize the 55 force exerted onto the drill 54, but may be insufficient to 

work piece 52 to the bed 56 in the horizontal plane. traverse the drill 54 from the down position to the up 

The lever 64 may be an elongate bar. The elongate bar position. The clamp pivot 74 would continue to transverse 

may define a drill pivot 72, a clamp pivot 74 and a pedal downward and transmit a force through the clamp linkage 

portion 76. The clamp pivot 74 may be vertically traversable system 62 to the clamp 58. At the clamp 58, the same would 

and define up and down positions, and may be biased to be 60 traverse from the up position to the down position until the 

in the up position. Additionally, the clamp pivot 74 may be clamp 58 is in contact with the work piece 52. Increasing 

interposed between the drill pivot 72 and the pedal portion pressure would be applied to the pedal portion 76 of the 

76. In this regard, when the pedal portion 76 is pushed to a lever 64 and in response the drill would traverse from the 

down position, then the drill pivot 72 is traversed to an up down position to the up position. At this point, the clamp 

position. The drill pivot 72 defines up and down positions, 65 downward force being exerted on the work piece 52 may be 

and may be biased to be in the down position. Preferably, the equal to the sum of the downward biasing force applied to 

distances from the (1) drill pivot 72 to the clamp pivot 74 the lever 64 at the drill pivot 72 and the downward force 
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applied to the pedal portion 76 of the lever 64 less the are rotatably attached to the elongate bar 78c along its 

upward biasing force of the clamp pivot 74. length. Additionally, the second leg 96 of the major L-link 

As the pedal portion 76 continues to traverse to the down 806 is rotatably attached to the elongate bar 78c, and the first 

position, the drill 54 would continue to traverse to the up leg 94 of the major L-link 80/? is rotatably attached to the 

position. When the drill 54 contacts the work piece 52, the 5 elongate bar 786. In this regard, the downward force created 

work piece 52 is subjected to a drill upward force. For by the lever 64 at the clamp pivot 74 on the elongate bar 786 

example, a drill would require at least a minimum amount of equals the aggregate clamp downward force applied to the 

force to allow the drill bit to penetrate the work piece 52. work piece 52 by the clamps 58. 

Additionally, the work piece 52 exerts a downward force on Referring now to FIG. 4, the clamp linkage system 62 

the drill 54 which is transmitted to the lever 64. In turn, the 10 may comprise an elongate bar 786 which is rotatably 

downward force applied by the lever 64 at the clamp pivot attached to the C-link 82. The C-link defines a fixed pivot 

74 increases thereby increasing the clamp downward force. 92c, base 102, first leg 104 and second leg 106. The first leg 

Hence, the clamp downward force is always greater than the 104, second leg 1 06 and base 102 rotate about the fixed pivot 

drill upward force. In other words, the drill upward force 92c in reaction to a downward force created by the lever 64 

increases as the clamp downward force increases. For these 15 at the clamp pivot 74 and transmitted through the C-link 82, 

reasons, the downward clamp force is always greater than specifically, the first leg 104 of the C-link 82 by the elongate 

the upward drill force because the upward drill force is bar 786. In response, the second leg 106 of the C-link 82 

added to the downward clamp force. As such, the work piece rotates counter clockwise in relation to the fixed pivot 92c of 

is stabilized to the minimum amount in relation to the the C-link 82 until the clamp 58 contacts the work piece 52. 

number of drills. 20 In this way, the downward force created by the lever 64 at 

The following is a discussion of various embodiments of the clamp pivot 74 applied to the elongate bar 786 is 

the drill linkage system 60 and the clamp linkage system 62. transmitted to the work piece 52 by the clamp 58. 

Referring now to FIGS. 2-4, the drill linkage system 60 may As stated above, the clamp pivot 74 is traversable between 

be a single elongate bar 78a wherein a first distal end 88 is the up position and the down position. The traversable path 

pivotable about the drill 54 and a second distal end 90 is 25 of the clamp pivot 74 may be circular or linear. In relation 

pivotable about the lever 64 at the drill pivot 72. The to the circular traversable path of the clamp pivot 74, as 

elongate bar 78a may be disposed within a guide tube (not shown in FIG. 4, an elongate bar 78a* having a configuration 

shown) such that the drill 54 may move in the vertical of the letter "J" has a first distal end 108 at a fixed pivot 92d, 

direction proportionally to the amount of movement in the and a second distal end 110 of the elongate bar 78a* is 

lever 64 at the drill pivot 72. 30 rotatablably attached to the clamp pivot 74 on the lever 64. 

Referring now to FIG. 2, the clamp linkage system 62 In this regard, the clamp pivot 74 of the lever 64 may 
may comprise at least one clamp 58 and a pull cable 84 traverse a circular path about the fixed pivot 92d of the first 
attached to the (1) clamp 58 and (2) lever 64 at the clamp distal end 108 of the elongate bar 78c/. 
pivot 74. The pull cable 84 is operative to transmit an Alternatively, the clamp pivot 74 may traverse the up 
equivalent aggregate clamp downward force on the work 35 position and the down position in a linear path, as stated 
piece 52 compared to the downward force applied to the pull above. In this regard, the elongate bar 786 of the clamp 
cable 84 by the lever 64 at the clamp pivot 74. For example, linkage system 62 may be disposed within a fixed outer tube 
as shown in FIG. 2, if the pressure applicator 86 creates a (not shown) which allows the elongate bar 786 to traverse 
downward force at the pedal portion 76 of the lever 64 so as freely in the vertical direction within the tube, 
to produce a ten pound downward force on a T-bar 90 40 This description of the various embodiments of the 
attached to the pull cables 84, five pounds of force will be present invention is presented to illustrate the preferred 
transmitted through each of the pull cables 84. Each pull embodiments of the present invention, and other inventive 
cable 84 is attached to a crank 91 pivotable about a fixed concepts may be otherwise variously embodied and 
pivot 92e and transmits the clamp downward force onto the employed. The appended claims are intended to be con- 
work piece 52 through an elongate bar 78e and clamp 58. In 45 strued to include such variations except insofar as limited by 
FIG. 2, each clamp 58 will apply a five pound clamp the prior art. 
downward force to the work piece 52. As such, the aggregate What is claimed is: 

clamp downward force is equal to ten pounds. 1. A boring machine for boring holes in a bottom side of 

Referring now to FIG. 3, the clamp linkage system 62 a work piece, the boring machine comprising: 

may be a series of L-links 80a, 806 and elongate bars 786, 50 a. a bed for receiving the work piece; 

78c. In contrast to FIG. 2, the downward pressure applied to b. a drill disposed below the bed and vertically traversable 

the pedal portion 76 of the lever 64 may be exerted by a thereunder for working the bottom side of the work 

pneumatic or hydraulic cylinder actuated by the user in piece; 

conjunction with the user manually pushing the pedal por- c. a clamp disposed above the bed and vertically travers- 

tion 76 of the lever 64 to the down position such as with the 55 able thereabove for fixing a spatial relationship 

user's hand or foot. Additionally, the clamp linkage system between the bed and the work piece; 

62 transmits a force created at the clamp pivot 74 through an d. a drill linkage system attached to the drill; 

elongate bar 786 and subsequently transmits the force e. a clamp linkage system attached to the clamp; and 

through a major L-link 806. The major L-link 806 is f. a lever mechanically attached to the drill linkage system 

mechanically connected to a series of minor L-links 80a. 60 and mechanically operative to vertically traverse the 

The major L-link 806 defines a first leg 94, a second leg 96 drill, the lever mechanically attached to the clamp 

and fixed pivot 92a, and the minor L-link 80a defines a first linkage system and mechanically operative to vertically 

leg 98, a second leg 100 and a fixed pivot 926. The first and traverse the clamp such that a clamp downward force is 

second legs 98, 100, 94, 96 of the minor and major L-links mechanically increased relative to an increasing drill 

80a, 806 are rotatable about respective fixed pivots 926, 92a. 65 upward force. 

The minor L-links 80a are serially connected to each other 2. A boring machine for boring holes in a bottom side of 

through elongate bar 78c. In particular, the second legs 100 a work piece, the boring machine comprising: 
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a. a bed for receiving the work piece; 

b. a drill disposed below the bed and vertically traversable 
thereunder for working the bottom side of the work 
piece; 

c. a clamp disposed above the bed and vertically travers- 5 
able thereabove for fixing a spatial relationship 
between the bed and the work piece; 

d. a drill linkage system attached to the drill; 

e. a clamp linkage system attached to the clamp; and 

f. a lever attached to the drill linkage system and the 10 
clamp linkage system such that a clamp downward 
force is mechanically and proportionally adjusted with 
respect to a drill upward force; 

g. wherein the lever defines a drill pivot, clamp pivot and 
pedal portion, the lever is rotatable about the clamp is 
pivot, the clamp pivot is vertically traversable and 
interposed between the drill pivot and the pedal por- 
tion, the lever is attached to the drill linkage system at 
the drill pivot, the lever is attached to the clamp linkage 
system at the clamp pivot. 20 

3. The boring machine of claim 2 wherein the bed defines 
a work pattern, the work pattern being at least one through- 
hole wherein the work partem is capable of passing at least 
a portion of the drill therethrough. 

4. The boring machine of claim 2 wherein the drill pivot 25 
is biased to a down position. 

5. The boring machine of claim 4 wherein the drill pivot 
is downwardly biased with a weight of the drill. 

6. The boring machine of claim 4 wherein the clamp pivot 

is biased to an up position. 30 

7. The boring machine of claim 6 wherein the drill pivot 
is downwardly biased with a spring. 

8. The boring machine of claim 6 wherein an amount of 
downward bias on the drill pivot is greater than an amount 
of upward bias on the clamp pivot. 35 

9. The boring machine of claim 2 wherein the clamp 
linkage system is at least one pull cable attached to the 
clamp and the lever. 

10. The boring machine of claim 2 wherein the clamp 
linkage system comprises: 40 

a. at least one minor L-link attached to the clamp; and 

b. at least one major L-link attached to the minor L-link 
and lever. 

11. The boring machine of claim 10 wherein the minor 
L-link(s) defines a fixed pivot, first leg and second leg, the 45 
first leg(s) of the minor L-link is attached to the clamp, the 
first and second legs are pivotable about the fixed pivot of 
the minor L-link, at least one first elongate bar is rotatably 
attached to the rninor L-link(s) second leg(s), the major 
L-Iink(s) defines a fixed pivot, first leg and second leg 50 
wherein the second leg(s) of the major L-link(s) is rotatably 
attached to the first elongate bar, the first and second legs of 
the major L-link are pivotable about the fixed pivot of the 
major L-link, at least one second elongate bar is rotatably 
attached to the major L-link first leg(s) and the lever at the 55 
clamp pivot. 

12. The boring machine of claim 2 wherein the clamp 
linkage system comprises at least one C-link attached to the 
clamp and the lever. 

13. The boring machine of claim 12 wherein the C-link 60 
defines a base having a fixed pivot, first leg and second leg, 
the base, first leg and second leg are pivotable about the 
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fixed pivot, the second leg is attached to the clamp, and an 
elongate bar is rotatably attached to the first leg of the C-link 
and the lever. 

14. The boring machine of claim 2 further comprising a 
pressure applicator contactable to the pedal portion. 

15. The boring machine of claim 14 wherein the pressure 
applicator is selected from the group consisting of solenoid, 
pneumatic cylinder, and hydraulic cylinder. 

16. The boring machine of claim 1 wherein the clamp 
downward force is proportionately increased as the drill 
upward force is increased such that the clamp downward 
force is greater than the drill upward force. 

17. A boring machine for boring holes in a bottom side of 
a work piece, the line boring machine comprising: 

a. a bed for receiving the work piece; 

b. a drill disposed below the bed and vertically traversable 
thereunder for working the bottom side of the work 
piece; 

c. a clamp disposed above the bed and vertically travers- 
able thereabove for fixing a spatial relationship 
between the bed and the work piece; 

d. a drill linkage system attached to the drill; 

e. a clamp linkage system attached to the clamp; and 

f. a lever rotateably attached to the drill linkage system 
and the clamp linkage system for self adjusting a clamp 
downward force with respect to a drill upward force. 

18. The machine of claim 17 wherein the clamp down- 
ward force is increased as the drill upward force is increased. 

19. The boring machine of claim 17 wherein the clamp 
downward force is proportionately increased as the drill 
upward force is increased. 

20. The boring machine of claim 17 wherein the clamp 
downward force is always greater than a drill upward force. 

21. A method for boring holes in a bottom side of a work 
piece, the method comprising the steps of: 

a. providing a boring machine comprising: 

i. a bed for receiving the work piece; 

ii. a drill disposed below the bed and vertically travers- 
able thereunder for working the bottom side of the 
work piece; 

iii. a clamp disposed above the bed and vertically 
traversable thereabove for fixing a spatial relation- 
ship between the bed and the work piece; 

iv. a drill linkage system attached to the drill; 

v. a clamp linkage system attached to the clamp; and 

vi. a lever attached to the drill linkage system and the 
clamp linkage system for self adjusting a clamp 
downward force with respect to a drill upward force; 

b. actuating the clamp via the lever for applying the clamp 
downward force on the work piece; 

c. after actuating the clamp, actuating the drill via the 
lever for vertically raising the drill toward the work 
piece; and 

d. upon contact of the drill to the work piece, transferring 
a force exerted on the drill by the work piece to the 
clamp through the lever such that the clamp downward 
force is increased as the drill upward force is increased. 

22. The method of claim 21 wherein the clamp downward 
force is proportionately increased as the drill upward force 
is increased. 

***** 
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<fc AO 120 (Rev. 3/04) 



jq. Mall Stop 8 

Director of the U.S. Patent and Trademark Office 


REPORT ON THE 


FILING OR DETERMINATION OF AN 


P.O. Box 1450 


ACTION REGARDING A PATENT OR 


Alexandria, VA 22313-1450 


TRADEMARK 



In Compliance with 35 U.S.C. § 290 and/or 15 US.C. § 1 1 16 you are hereby advised that a court action has been 



filed in the U.S. District Court 



Iowa Southern 



_ on the following l£J Patents or Trademarks; 



PLAINTIFF 
CAS Enterprises, Ire. 



U.S. DISTRICT COURT 



Iowa Southern 



DEFENDANT 
Bradley J. Tucker 



PATENT OR 
TRADEMARK NO. 



DATE OF PATENT 
OR TRADEMARK 



HOLDER OF PATENT OR TRADEMARK 



1 7,140,813 



11/28/2006 



Bradley J. Tucker 



3 



4 



5 



In the above— entitled case, the following patent(s)/ trademark® have been included; 



DATE INCLUDED 


INCLUDED BY 

□ Amendment □ Answer □ Cross Bill □ Other Pleading 


PATENT OR 
TRADEMARK NO. 


DATE OF PATENT 
OR TRADEMARK 


HOLDER OF PATENT OR TRADEMARK 


1 






2 






3 






A 






5 







In the above— entitled case, the following decision has been rendered or judgement Issued: 



DECISION/JUDGEMENT 


CLERK _y. 


(BYrT^UTY CLERK 


DATE / . 

'7//O/07 



Copy 1— Upon initiation of action, mail this copy to Director Copy 3— Upon termination of action, mail this copy to Director 
Copy Z— Upon filing document adding patent (s) , mail this copy to Director Copy 4— Case tile copy 
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PATENT, TRADEMARK * CO?ym^\\H^m^M^ZOYt?lJ\ HON CAUSES 

76 ENTERPRISE, SUITE 250 
ALISO VIEJO. CALIFORNIA 92656 



KIT M. STEIINA 
BRUCE 8. BRUNDA 
WILLIAM J. BRUCKER 
MARX B. GARRED 
MATTHEW A. NEWBOLES 
ERIC L. TANEZAW 
LOWELL ANDERSON 



SEAN O'NEILL 
JAMES C. YANG 
SHUNSUKE S. SUMITANI 
STEPHEN Z. VEGH 
AMY L. CROCElTt * 
BENJAMIN N. DIEDERICH 
MICHAEL J. ZINGALE 



December 18, 2006 



TELEPHONE (949) 855-1246 

FACSIMILE I (949)855-6371 
FACSIMILE II (949) 716-8197 

www.stetlnalaw.com 

Writer's Direct E-mal): 
kstetfna@stetinalaw.com 



VIA CERTI FIED MATT, AND U.S. MATT. 
No. 7002 2410 0007 9123 9058 



Craig Sommerfeld 
Cas Enterprises, Inc. 
Dba Kreg Tools 
201 Campus Drive 
Hnxley, IA 50124 

RE: 



Bradley J Tucker v. CAS Enterprises, Inc. dba Kreg Tools 
Patent Infrmgement/License Agreement 
OurRef.: TUCKB-001A 

Dear Mr. Sommerfeld: 

enclosuig a copy of our client's patent for yourreview. 7,140.813. I am 

permanenti^tiv^ 

further Z TSSStST ^ «' ~ ■* — *» all 

client's patent JZ^m^TX^^^ 10 ^^ 10 ^^ 
manufacture and Serf ^vmnnfcket hot 1 g aran f ment ™ ^ to continue to 
ana umicet your pocket hole machines m a lawful manner. We would also like to 
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December 18, 2006 
Page 2 

request an accounting of the total number of infringing products your company has manufactured 
or sold. 

Due to the importance of this matter, we look forward to your written assurances that 
your company will be complying with our reasonable request no later than December 22, 2006. 

This letter is not intended to be a full statement of the facts in this matter, nor is it a 
waiver of any of our client's rights or remedies, whether at law or equity, or those of any 
respective parties, all of which are hereby expressly reserved. 



Very truly yours, 



STETINA BRUNDA GARRED & BRUCKER 




KitM. Stetina 



KSM/th 
Encl. 

Cc: Bradley! Tucker 



T:\CHent Documcnts\Tuckb\001a\C&D.Kre^TooIs. 120706.doc 
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3RUCE B. 8 RUN DA 
WILLIAM J. BRUCKER 
MARK B. GARRED 
MATTHEW A. NEWBOLES 
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LOWELL ANDERSON 



SEAN O'NEILL 
JAMES C. YANG 
SHUNSUKE S. SUMITANI 

STEPHEN Z. VEGH _ , , 

amy l. crocetti * February 5 , 2007 

BENJAMIN N. DIEDERlCW 
MICHAEL J. ZINGALE 



AMI C HA) KOTEV t 

FrankS. Farrell, Esq. 
F.S. FARRELL, INC. 
7101 York Avenue South, Suite 305 
Edina, Minnesota 55435 

RE: OurRef: TUCKB-001A 

Bradley J. Tucker V. CAS Enterprises, Inc. dba Kreg Tools 

Dear Mr. Farrell: 



Thank you for your January 5, 2007 letter responding on behalf of your client CAS 
Enterprises, Inc. 

We have enclosed concurrently herewith a claim chart incorporating photographs of the 
Kreg Semi- Automatic Electric Foreman DB110 Pocket Hole Machine and the Instructional 
Manual for the same downloaded from www.kregtool.com . The claim chart shows the reasons 
that we believe your client may wish to negotiate a license under our client's U.S. letters patent 
no. 7,140,813. 

We look forward to your prompt investigation and reply. 

Very truly yours, 

STETINA BRUNDA GAgRpD & BRUCKER 
KitM. Stetina " 

KMS/jiw 
Enclosures 

T:\Clicnl Documejits\Tuckb\001a\FFarrell.0 1 25071tr.doc 
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May 14, 2007 



AMICHAI KOTEV t 



Frank S. Farrell, Esq. 

F.S. FARRELL, LLC 

7101 York Avenue South, Suite 305 

Edina, Minnesota 55435 



RE: United States Patent No.: 7,140,813 
For LINE BORING MACHINE 
-Bradley J. Tucker - 
OurRef: TUCKB-001A 



Dear Mr. Farrell: 

Thank you for your letter of March 12, 2007. We have reviewed Claims 1, 17 and 21 in 
light of your comments in the March 12, 2007 letter. Please find enclosed concurrently herewith 
Figures 1-6 which are various photographs of the accused device (i.e., DB 110 Pocket Hole 
Machine). Figure 1 is a photograph of the DB 110 when the handle is released. Figures 2-4 are 
photographs of the DB 110 as the handle is pulled showing the interdependent motions of the 
clamp and drill actuated by the handle. Figure 5 is a rear view of the DB 110 showing the lever 
rotateably attached to the clamp and drill linkage systems. Figure 6 is an exploded view of the 
clamp showing a spring within the clamp. 

In relation to the "vertically traversable thereunder" limitation recited in Claims 1,17 and 
21, we maintain that the DB 1 10 has a drill that is vertically traversable under the bed. Column 
5, lines 11-21 explains that a drill is vertically traversable if in the down position, the drill bit 
does not protrude through a top surface of the bed, and in the up position, the drill bit protrudes 
through the top surface of the bed. As shown in Figures 1-4, the DB 1 10 has a drill bit that does 
not protrude through the bed surface when in the down position (see Figure I) and protrudes 
through the bed surface when in the up position (see Figure 4). Accordingly, there is no merit to 
the conclusion that the DB 1 1 0 does not have a drill that is vertically traverseable. 

In relation to Claim 1, the claim recites that a downward force is mechanically increased 
relative to an increasing drill upward force. As shown in Figures 1-6, the spring (see Figure 6) in 
the clamp of the DB 1 10 is continually compressed as the handle is pulled down. The continual 
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compression of the spring in the clamp is shown by the decreasing distance identified as "X" in 
Figures 1-4. By definition, the spring applies an increasing clamp downward force based on a 
contention that the clamp downward force is a function of the spring constant and total deflection 
of the spring. Moreover, the drill and the clamp are mechanically linked to each other via the 
lever (see Figures 1, 4 and 5). As such, the handle moves both the clamp and the drill in relation 
to each other. When the handle is pulled so as to create an increasing clamp downward force, the 
drill is vertically traversed and the drill bit penetrates the work piece producing an increasing 
drill upward force. Accordingly, the downward force is mechanically increased relative to an 
increasing drill upward force. 

Claim 17 recites a lever rotateably attached to the drill linkage system and the clamp 
linkage system for self adjusting a clamp downward force with respect to a drill upward force. 
The DB 1 10 has a drill linkage system and a clamp linkage system which are rotateably attached 
to a lever, as shown in Figures 1 and 5. This mechanical attachment between the lever, drill 
linkage system and the clamp linkage system permits the clamp downward force to self adjust 
with respect to the drill upward force. Claim 17 does not require the clamp downward force to 
increase relative to the drill upward force. The term self adjust includes but is not limited to the 
situation where the clamp downward force increases relative to an increasing drill upward force. 

With respect to Claim 21, the spring within the clamp of the DB 110 is continually 
deflected as the handle is pulled down. As such, the clamp downward force is increased as the 
handle is being pulled. Moreover, the drill bit produces a drill upward force as the drill bit 
penetrates the work piece. As such, the clamp downward force is increased by deflection of the 
spring and the drill upward force is increased as the drill bit penetrates the work piece. Hence, 
the clamp downward force is increased as the drill upward force is increased. 

The March 12, 2007 letter indicated that tests have been run on the DB 110 to measure 
the amount of downward force exerted by the clamp relative to the amount of upward force 
exerted by the drill. Please provide such tests results to us. 

We do not believe that our manufacture and sale of the machine practicing the claims of 
the '813 patent is relevant at this stage. 

We hope that we may be able to amicably resolve this matter either through a license or 
your cessation of infringing activities. 
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Should you have any questions, please do not hesitate to contact me. 



Very truly yours, 




KMS/jiw 



Enclosures 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF IOWA 
CENTRAL DIVISION 



CAS ENTERPRISES, INC. d/b/a KREG Civil No. 07-237 

TOOL COMPANY, an Iowa corporation, 

Plaintiff, COMPLAINT FOR DECLARATORY 

JUDGMENT 

v. 

(JURY TRIAL REQUESTED) 

BRADLEY J. TUCKER a California Resident, 
Defendant. 

Plaintiff CAS Enterprises, Inc. d/b/a Kreg Tool Company ("Kreg Tool") for its 
Complaint against Bradley J. Tucker ("Tucker") alleges as follows: 

The Parties 

1. Plaintiff Kreg Tool is an Iowa corporation with its principal place of business 
located at 201 Campus Drive, Huxley, I A 50124. Kreg tool is a developer, manufacturer and 
marketer of woodworking tools in the United States. 

2. On information and belief, Defendant Tucker is a resident of the state of 
California. 

3. On information and belief Tucker is the owner and inventor of U.S. Patent No. 
7,140.813 (the "'813 patent"). A copy of the '813 patent is attached hereto as Exhibit A. 

Jurisdiction and Venue 

4. This Court has original jurisdiction over the subject matter of this action pursuant 
to 28 U.S.C. §§ 1331 and 1338(a), in that it involves substantial claims arising under the United 
States Patent Act, 35 U.S.C. §§ 1, etseg. 
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5. This Court may declare the rights and other legal relations of the parties pursuant 
to 28 U.S.C. §§ 2201 and 2202 because this is a case of actual controversy within the Court's 
jurisdiction seeking a declaratory judgment that the '813 patent is invalid and not infringed. 

6. Venue in this Court is proper based upon 28 U.S.C. §§ 1391(a) and 1391(b). 

Factual Allegations Related to All Counts 

7. On December 18 2006, Mr. Kit M. Stetina, counsel for Tucker, sent Kreg Tool's 
Vice President and Founder, Craig Sommerfeld, a letter in which Mr. Stetina threatened 
litigation if Kreg Tool did not either cease and desist the manufacture use and sale of "pocket 
hole machines" or take a license to the '813 patent, a copy of that letter is attached as Exhibit B 
to this Complaint. 

8. When Kreg Tool requested clarification as to what Kreg Tool products Tucker 
believed were infringing the '813 patent, and what the basis to claim infringement consisted of, 
Mr. Stetina sent Kreg Tool's intellectual property counsel, a letter on February 5, 2007, a copy of 
that letter is attached as Exhibit C to this Complaint. That letter made specific allegations that 
Tucker believed Kreg Tools Semi- Automatic Electric Foreman DB110 Pocket Hole Machine 
infringed the '813 patent. 

9. When Kreg Tool again denied those allegations, Mr. Stetina sent another letter on 
May 14, 2007, which clearly reiterated Tucker's allegations of infringement and threats of 
litigation. A copy of that May 14, 2007 letter is attached as Exhibit D to this Complaint. 

10. Based on Tucker's clear threats of litigation, Kreg Tool is under a reasonable 
apprehension of suit by Tucker for infringement of the '813 Patent. Such a reasonable 
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apprehension creates a controversy of sufficient immediacy and reality to warrant issuance of a 
declaratory judgment. 

COUNT I 

DECLARATORY JUDGMENT OF NONINFRINGEMENT 

11. Kreg Tool's manufacture, use, offer for sale or sale of the Semi- Automatic 
Electric Foreman DB110 Pocket Hole Machine, does not, and would not infringe any properly 
construed claim of the '813 patent. 

count n 

DECLARATORY JUDGMENT OF PATENT INVALIDITY 

12. The claims of the '813 patent are invalid under U.S.C. §§ 101, etseq. 

Prayer For Relief 

WHEREFORE, Kreg Tool respectfully requests this Court to enter judgment against 
Defendant Tucker to include: 

A. A declaration that United States Patent No. 7,140,813 is not and will not be 
infringed by Kreg Tool's manufacture, use or sale of the Semi- Automatic Electric Foreman 
DB1 10 Pocket Hole Machine; 

B. A declaration that United States Patent No. 7,140,813 is invalid: 

C. An award of Kreg TooPs reasonable costs and attorney's fees incurred in 
connection with this action; and 

D. All such other and further relief as this Court may deem just and proper. 
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DEMAND FOR JURY TRIAL 

Plaintiff CAS Enterprises, Inc. d/b/a Kreg Tool Company demands a trial by jury of all 
issues triable of right by jury. 



/s/ Michael W. Thrall, AT0007975 
NYEMASTER, GOODE, WEST, 
HANSELL & O'BRIEN, P.C. 
700 Walnut, Suite 1600 
Des Moines, IA 50309-3899 
Telephone: (515)283-3189 
Facsimile: (515)283-8045 
Email: mwt@nyemaster.com 

Frank S. Farrell 

Minnesota Attorney No. 28,447 

F.S. FARRELL, LLC 

7101 York Avenue South, Suite 305 

Edina, MN 55435 

Telephone: (952)921-3260 

Facsimile: (952)216-0106 

Email: frank@fsfarrell.com 

ATTORNEYS FOR PLAINTIFF 
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(54) LINE BORING MACHINE 

(76) Inventor: Bradley J. Tucker, 1 LaCosta Ct. 5 
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patent is extended or adjusted under 35 
U.S.C. 154(b) by 336 days. 
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ABSTRACT 



An up modifier is provided which includes a bed, a modifier, 
a clamp, a modifier linkage system, a clamp linkage system, 
and a lever. The modifier is disposed below the bed and is 
vertically traversable thereunder. The clamp is disposed 
above the bed and is vertically traversable thereabove. The 
lever defines a modifier pivot, clamp pivot and a pedal 
portion. The clamp pivot is interposed between the modifier 
pivot and die pedal portion. The clamp pivot is vertically 
traversable, and the modifier pivot and the pedal portion are 
pivotable about the clamp pivot. The modifier linkage sys- 
tem is attached to the modifier and the lever at the modifier 
pivot, and the clamp linkage system is attached to the clamp 
and the lever at the clamp pivot. 
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